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©  Bottom  sheet  seperator-feeder. 

  A  bottom  sheet  separator  feeder  for  separating  and 
forwarding  sheets  seriatim  from  the  bottom  of  a  stack  of 
sheets  to  be  fed.  It  comprises  a  stack  tray  (3)  defining  a 
surface  (50)  for  supporting  a  stack  of  sheets  to  be  fed,  the 
tray  having  a  depressed  control  portion  (33)  in  at  least  the 
front  part  of  the  surface  (50).  Vacuum  feed  belts  (9)  are 
disposed  in  the  pocket  33  to  pull  the  bottom  sheet  in  the 
stack  into  the  pocket  and  feed  the  sheet  from  beneath  the 
stack.  An  air  injection  knife  (10)  disposed  adjacent  the  front 
of  the  tray  (3)  injects  air  between  the  bottom  sheet  in  the 
stack  and  the  tray  and  between  the  bottom  sheet  and  the 
remainder  of  sheets  in  the  stack.  Ramps  (52)  are  provided  at 
the  front  ends  (51)  of  said  tray  at  each  side  of  the  pocket  (33) 
for  raising  the  lead  edges  of  the  sheets  in  the  stack  above  the 
support  surface  (50)  to  control  muttifees  and  misfeeds  of 
downcurled  sheets. 



This  invention  re la tes   to  bottom  sheet  s epa ra to r - f eede r s   for  

separating  and  forwarding  sheets  seriatim  from  the  bottom  of  a  stack  of  t h e  

sheets.  The  invention  is  par t icular ly   concerned  with  such  s e p a r a t o r - f e e d e r s  

which  include  vacuum  means  for  performing  the  separat ing  and  fo rward ing  

func t ions .  

L'S  Patents  Nos.  4269406,  4270746,  4275877,  4284270,  4305576  and 

4313599  disclose  bottom  sheet  s epa ra to r - f eede r s   for  separating  and  

forwarding  sheets  seriatim  from  the  bottom  of  the  stack  of  sheets  to  be  fed ,  

comprising  a  stack  tray  defining  a  surface  for  supporting  a  stack  of  shee t s  

to  be  fed,  said  tray  having  a  depressed  central  portion  forming  a  pocket  in 

at  least  the  front  part  of  said  surface,  vacuum  feed  means  disposed  in  t h e  

pocket  so  as  to pull  the  bottom  sheet  in  the  stack  into  the  pocket  and  f eed  

the  sheet  from  beneath   the  stack,  and  air  injection  means  disposed  a d j a c e n t  

t h e   front  of  the  tray  to  inject  air  between  the  bottom  sheet  in  the  stack  and 

said  tray  and  between  the  bottom  sheet  and  the  remainder  of  sheets  in  t h e  

s t a c k .  

With  such  separator   feeders,   part icularly  when  operated  at  slow  speeds  

such  as  when  it  is  required  to  feed  a  document  to  a  platen  of  a  pho tocopie r  

at  a  control ler   speed,  there  is  a  tendency  for  downcurled  sheets  to  b e c o m e  

shingled.  This  occurs  because  of  the  increased  friction  between  the  shee t s  

due  to  the  curl  and  because  the  curl  tends  to  inhibit  the  flow  of  air  from  t h e  

air  injection  means  between  the  bottom  sheet  and  the  next  sheet.  As  t h e  

shingling  occurs  this  la t ter   e f fec t   is  exacerbated  since  the  lead  edges  of  the  

sheets  move  closer  to  the  air  injection  means .  

In  order  to  a l leviate   this  problem,  the  present  invention  is 

character ised  by  means  at  the  front  end  of  said  tray  at  each  side  of  said 

pocket  for  raising  the  lead  edges  of  the  sheets  in  a  said  stack  in  said  t r a y  

above  said  support  s u r f a c e .  

In  a  preferred  form  the  sheet  lead  edge  raising  means  compr ises  

upwardly  sloping  surfaces  which  project  forwardly  of  the  normal  lead  edge  

stacking  p o s i t i o n  o f  s h e e t s   in  the  tray  so  that  forward  movement  of  t h e  

second  sheet  is  positively  re tarded  by  the  upward  s lope.  



The  raising  means  may  comprise  narrow  ramps  adjacent  each  side  of 

the .  pocket   or  wide  ramps  which  extend  right  across  the  front  end  of  the  

support  surface  at  each  side  of  the  pocket.  Or  the  front  end  of  the  support  

surface  at  each  side  of  the  pocket  may  be  formed  with  an  upward  slope  so 

that  it  is  raised  above  the  remainder   of  the  s u r f a c e .  

In  one  embodiment ,   the  tray  slopes  upwardly  towards  its  front  end  and 

-has  a  depressed  pocket  formed  therein  through  which  endless  vacuum  f eed  

belts  extend  across  a  vacuum  plenum  having  vacuum  ports  therein  fo r  

applying  a  negative  pressure  at  the  back  of  the  belts.  A  portion  of  t he  

cent re   belt  is  spaced  slightly  above  the  remaining  belts  such  that  when  t h e  

bot tom  sheet  in  the  stack  is  pulled  down  into  contac t   with  the  belts  a  

t emporary   corrugat ion  is  formed  in  the  sheet  so  that  the  sheet  assumes  a  

W-conf igura t ion .   The  vacuum  belts  are  supported  on  the  top  surface  of  t he  

vacuum  plenum  and  the  cent re   belt  passes  over  a  raised  portion  of  t h a t  

surface.   The  cent re   belt  is  preferably   not  a  vacuum  belt.  The  air  in jec t ion 

means  comprises   an  air  knife  having  a  plurality  of  spaced  discharge  o r i f i ces  

therein  opposite  the  pocket  which  provide  a  plurality  of  diverging  and 

expanding  air  s t r e a m s .  

In  order  that  the  invention  may  be  more  readily  understood  r e f e r e n c e  

will  now  be  made  to  the  accompanying   drawings,  in  w h i c h : -  

Figure  1  is  a  schemat ic   side  view  of  a  document  handler  incorpora t ing  

a  bottom  s h e e t  s e p a r a t o r - f e e d e r   according  to  the  i nven t ion ,  

Figure  2  is  a  perspec t ive   view,  partly  exploded,  of  the  s epa ra to r  

feeder  mechanism  of  the  document   handler  of  Figure  1, 

Figure  3  is  a  top  plan  view  of  the  document  tray  and  feed  belts  of  t he  

document   hand l e r ,  

Figure  4  is  a  scrap  section  in  the  direction  of  arrow  A  in  Figure  3, 

Figure  5  is  a  top  plan  view  of  a  second  e m b o d i m e n t ,  

Figure  6  is  a  top  plan  view  of  a  third  e m b o d i m e n t ,  

Figure  7  is  a  scrap  side  view  in  the  direction  of  arrow  B  in  Figure  6, 

a n d  

Figure  8  is  a  scrap  section  in  the  direction  of  arrow  C  in  Figure  6. 

Referr ing  to  the  drawings,  there  is  i l lustrated  an  automatic   documen t  

handler  1  for  instal lat ion  above  the  exposure  platen  2  of  a  xerographic  

reproduct ion   machine.  The  document   handler  includes  a  storage  tray  3  for  a  

stack  of  documents   D  to  be  copied  and  document  circulating  means  for 



delivering  the  documents   in  turn  to  the  platen  from  the  storage  tray  and  for  

returning  the  documents   to  the  tray,  whereby  the  documents  may  be  

c i rculated  and  rec i rcu la ted   in  sequence  past  the  platen  for  repeated  copying  

(precollat ion  mode).  The  documents  may  either  be  t ransported  across  t h e  

platen  at  a  cons tant   velocity  past  the  opt ical   system  (not  shown)  of  t h e  

photocopier  which  is  held  stationary  with  its  scanning  slit  under  the  e n t r y  

end  of  the  platen,  or  instead  they  may  be  regis tered  on  the  platen  prior  t o  

copying  and  the  s ta t ionary  document  exposed  by  scanning  the  optical  s y s t e m  

across  the  document .   For  this  purpose  a  regis t ra t ion  member  or  gate  4, 

which  can  be  moved  in  and  out  of  sheet  blocking  position  at  the  r e g i s t r a t i o n  

edge  of  the  platen  by  means  of  a  conventional   solenoid  type  ac tua tor ,   is  

provided  for  regis ter ing  the  document  in  s ta t ionary  position  on  the  platen  2 

while  the  optical  system  is  scanned  across  the  document .   When  t h e  

document  is  regis tered   on  the  platen,  the  document  handler  can  be  o p e r a t e d  

in  so-called  stacks  mode  wherein  each  document   is  copied  a  plural  n u m b e r  

of  times  during  a  single  delivery  to  the  p l a t e n .  

The  document   handler  comprises,  in  addition  to  the  document  tray  3,  a  

document  s e p a r a t o r / f e e d e r   5,  a  p re-p la ten   t ransport   6  for  convey ing  

documents  to  the  platen,  a  platen  t ransport   7  and  a  pos t -p la ten   t ransport   8 

by  which  documents   are  returned  to  the  document  t r a y .  
The  document   storage  tray  3  is  mounted  over  the  platen  2  and  s l o p e s  

upwardly  towards  the  separa tor / feeder   5;  it  is  adjustable  to  a c c o m m o d a t e  

different  document   s izes .  

Sheet  separat ion  and  acquisition  is  accomplished  by  a  vacuum  be l t  

corrugation  feeder  (VCF)  5  using  flotation  pressure  di f ferences   between  t h e  

bottom  sheet  and  the  sheets  above,  sheet  corrugat ion  and  vacuum,  a  

parabolic  contour  pocket  being  cut  out  at  the  lead  edge  of  the  t ray 3   and  

dished  down  in  the  manner  shown  and  described  for  example  in  17S  P a t e n t  

No.  4275877.  Documents   placed  in  the  tray,  bridge  this  gap  and  form  a  

flotation  pocket.   Transport   belts  9  surface  through  the  document  t r a y  

within  the  contour  pocket.  Document  stack  f lotation  is  accomplished  by  a  

frontal  assault  of  air  from  an  air  knife  10.  The  air  jet  impinges  on  the  t r a y  

just  in  front  of  the  lead  edge  of  the  document  stack;  this  permits  v o l u m e t r i c  

flow  expansion  of  air  within  the  pocket  contour  of  the  tray  and  also  r i f f l e s  

the  front  edge  of  the  documents  to  allow  a  diffential  pocket  of  air  b e t w e e n  

the  bottom  sheet  and  the  next  sheet.  This  assists  in  the  acqu is i t ion ,  

separation  and  feeding  of  the  bottom  d o c u m e n t .  



The  vacuum  belt  cor rugat ion   feeder  mechanism  5  acquires  and 

co r ruga t e s   the  bottom  document   D  in  the  stack  and  forwards  the  d o c u m e n t  

to  take  away  roll  pair  11  after   the  air  knife  10  has  had  time  to  separate   t h e  

bo t tom  sheet  from  the  rest  of  the  stack.  The  document   is  then  fed  by 

t a k e - a w a y   rolls  11  through  p r e -p l a t en   t ransport   6  which  comprises  inner  and 

outer   inversion  guides  12,  13  and  feed  roll  pairs  14  and  15.  Transport   of  t h e  

documen t   across  the  platen  2  is  by  a  single  white,  wide  fr ict ion  drive  belt  16 

en t r a ined   over  input  and  output  rollers  17,  18.  Three  gravity  rolls  19  apply  a  

nip  be tween   the  belt  16  and  platen  2  and  maintain  drive  across  the  p l a t en .  

The  pos t -p l a t en   t r anspor t   8  by  which  the  document   is  re turned  to  t h e  

documen t   tray  3  af ter   exposure  comprises   inner  and  outer  inversion  guides 

20,  21  and  feed  roll  pairs  22,  23  as  well  as  a  re -en t ry   roll  pair  24  for  dr iving 

the  documents   back  into  the  t r a y .  

The  document   handler  is  also  provided  with  a  sheet  separa tor   finger  24 

as  is  well  known  in  the  art  to  separa te   the  documents   to  be  fed  from  t hose  

documents   re turned  to  the  document   handler;  Upon  removal  of  the  l a s t  

document   from  beneath  sheet  separa tor   finger  24,  the  finger  24  d rops  

through  a  slot  provided  in  the  tray,  suitable  sensors  are  provided  to  sense 

that  the  last  document   in  the  set  has  been  removed  from  the  tray  and  t h e  

finger  is  then  ro ta ted   in  a  clockwise  direction  to  again  come  to  rest  on  t he  

top  of  the  documents   in  the  stack  prior  to  subsequent  rec i rcula t ion   of  t h e  

documen t   se t .  ;  

Referr ing  more  par t icular ly   to  Figures  2,  3  and  4  wherein  t h e  

documen t   s e p a r a t o r - f e e d e r   5  is  more  clearly  i l lustrated,   there  is  disclosed  a  

plural i ty  of  feed  belts  9  supported  for  movement   on  feed  belt  rolls  25,  26,  27 

and  28.  Spaced  within  the  run  of  the  belts  9  there  is  provided  a  vacuum 

plenum  29  having  vacuum  openings  or  ports  30  therein  adapted  for  c o -  

opera t ion   with  per fora t ions   31  in  the  belts  9  to  provide  a  vacuum  for  pulling 

the  bot tom  document   in  the  document   stack  onto  the  belts  9.  There  are  f ive  

rubber  vacuum  belts  9,  the  centre   belt  9a  being  raised  2mm  above  the  four  

outer   belts.  This  produces  the  corrugat ion  when  the  document   is  pulled 

down  by  the  vacuum.  The  f requency  and  size  of  the  holes  in  the  belts  9 

regu la tes   the  volume  of  air  that  can  be  drawn  through  them.  The  t r a n s p o r t  

belts  9  move  across  the  top  plate  29a  of  a  vacuum  plenum  29  which  has  t h e  

open  slots  or  vacuum  ports  30  in  it  coincident  with  the  perforat ions   in  the  

belts.   Once  again  the  frequency  and  size  of  these  slots  30  regulates  t he  



volume  of  air  that-  can  be  drawn  into  the  vacuum  chamber  b e n e a t h .  

Preferably  no  ports-30  are  aligned  with  the  centre  belt  9a  although  it  m a y  

for  convenience   of  manufac tu re   have  the  perforat ions  31  t h e r e i n .  

As  can  be  seen  from  Figure  2,  the  top  plate  29a  of  the  vacuum  p l enum 

chamber   29  is  provided  with  a  raised  portion  or  ramp  32,  2mm  high,  which 

lifts  the  cent re   belt  9a  so  that  upon  capture   of  the  bottom  document   in  t h e  

stack  aga ins t  be l t s   9,  the   c e n t e r  c o r r u g a t i o n   will  be  produced  in  the  b o t t o m  

sheet.  Since  the  belts  9  extend  through  a  dished  portion  or  pocket  33  of  

document   tray  3  so  that  they  are  below  the  surrounding  support  surfaces  of  

the  tray,  the  document   is  cor rugated   into  a  double  valley  conf igura t ion.   T h e  

flat  surfaces  of  the  vacuum  belts  9  on  each  side  of  the  raised  centre   belt  9a  

genera te   a  region  of  maximum  stress  in  the  document  which  varies  with  t h e  

document   beam  strength.   In  the  unlikely  event  that  more  than  one  

document   is  pulled  down  into  contac t   with  the  feed  belts,  the  beam  s t r e n g t h  

of  the  second  document   resists  the  corrugat ing  action;  thus  gaps  are  opened  

between  sheets  one  and  two  which  extend  to  their  lead  edges.  These  gaps  
and  channels  reduce  the  vacuum  levels  between  sheets  one  and  two  due  t o  

porosity  in  sheet  one  and  provide  for  entry  of  the  separating  air  flow  f r o m  

the  air  knife.  The  air  knife  10  comprised  of  pressurised  air  plenum  34 

having  a  plurality  of  air  jet  openings  35  is  provided  to  inject  air  into  t h e  

pocket  formed  between  the  document  pulled  down  against  the  feed  belts  9 

and  the  documents   thereabove  to  provide  an  air  cushion  or  bearing  b e t w e e n  

the  stack  and  the  bottom  document   to  minimize  the  force  necessary  fo r  

removing  the  bottom  document  from  the  stack.  It  can  be  understood  that  i f  

two  documents   are  pulled  down  toward  the  belts  9,  since  the  top  sheet  would 

not  be  cor ruga ted ,   the  air  knife  would  inject  air  into  the  space  between  t h e  

two  documents   and  force  the  second  document   off  from  the  raised  belt  back  

toward  the  document   s t ack .  

The  sidewalls  of  the  document  tray  3  are  vented  to  allow  air  to  e s c a p e  

and  prevent  arched  inflation  of  the  stack  with  its  resultant  mult i feeds.   The  

trail  edge  of  the  tray  is  also  vented  to  improve  sheet  stability  and  t u r b u l e n t  

lift  of  document   trail  edges .  

To  further  increase  the  eff iciency  of  the  system,  the  document   tray  3 

is,  as  mentioned  above,  provided  with  a  rearward  tilt  as  seen  in  Figure  1. 

When  f lotat ion  air  is  provided  under  the  stack  or  between  the  first  and  

second  sheets,  gravity  will  allow  the  sheets  to  settle  or  float  back  a g a i n s t  



the  rear  tray  wall.  Thus,  the  sheet  being  removed  is  pulled  uphill  while  

gravity  helps  hold  the  remainder   of  the  sheets  back,  helping  to  p r e v e n t  

m u l t i f e e d s .  

Within  the  vacuum  plenum  chamber  29  is  housed  a  vacuum  flap  va lve  

36  which  regula tes   the  timing  of  the  vacuum  through  the  slots  30  in  the  t o p  

plate  and  belts  and  hence  the  acquisit ion  timing  of  documents .   The  valve  36 

is  a c tua t ed   by  a  shaft  which  passes  through  the  side  wall  of  the  v a c u u m  

housing  and  is  a t t a ched   to  a  solenoid  37.  A  vacuum  relief  valve  38  is  also 

posit ioned  in  one  of  the  vacuum  chamber  side  walls.  It  is  ac tua ted   by  t h e  

chamber   pressure,   and  allows  air  to  the  air  knife  10,  when  a  document   has 

been  acquired  by  the  vacuum  t ransport   and  effect ively  closed  off  the  i n l e t  

ports  30  to  the  vacuum  chamber   29.  

Beneath  the  vacuum  chamber   is  a  scroll-shaped  impeller  housing  39 

containing  an  impeller .   The  impeller  is  driven  by  a  motor  42  through  a  b e l t  

drive  43.  Air  drawn  through  the  vacuum  t ransport   belts  9  and  the  v a c u u m  

chamber   29  is  exhausted  and  ducted  to  the  air  knife  10  which  is  l o c a t e d  

above  the  lead  edge  of  the  document   tray.  A  pressure  relief  valve  40  is 

s i tuated  in  the  duct  41  to  control  air  knife  pressure  which  would  o t h e r w i s e  

cause  document   'blow  away'  prior  to  the  closed  inlet  port  cond i t ion .  

By  suitable  controls ,   it  is  desirable  to  provide  a  delay  between  t h e  

time  the  vacuum  is  applied  to  pull  the  document  onto  the  sheets  and  t h e  

s tar t   up  of  the  feed  belts  to  assure  that  the  bottom  document   is  captured  on 

the  belt  before  belt  movement   commences   and  to  allow  time  for  the  air  

knife  10  to  separa te   the  bottom  sheet  from  any  sheets  that  were  pul led 

down  with  i t .  

As  explained  above,  when  the  bottom  document  is  pulled  into  t he  

pocket   33  and  co r ruga ted ,   an  envelope  type  opening  or  pocket  70  is  c r e a t e d  

be tween  the  bot tom  sheet  and  the  remainder  of  the  sheets  in  the  stack.  Air 

injected  into  this  space  from  the  air  knife  10  produces  an  air  bea r ing  

be tween  the  bot tom  sheet  and  the  remainder  of  the  stack  to  allow  easy  
removal   of  the  bottom  sheet  from  beneath  the  stack.  Flow  of  air  from  t h e  

pocket   is  r e s t r i c t ed   by  a  partial  seal  or  flow  restr ict ion  caused  by  suppor t ing  

the  major  portion  of  the  stack  weight  on  the  edge  portions  of  the  t r a y  

surrounding  the  pocket.   Normally  such  corrugation  and  air  injection  is 

suf f ic ient   to  promote   separate   feeding  of  the  bottom  sheet.   However ,  

where  the  lead  edges  of  the  document   sheets  are  curled  downwardly  there  is 



a  tendency  for  the  sheets  to  become  shingled.  This  is  because  of  t h e  

increased  friction  due  to  the  downcurl  and  because  the  curl  tends  to  inh ib i t  

the  flow  of  air  from  the  air  knife  10  between  the  bottom  hseet  and  the  n e x t  

sheet.  As  the  shingling  occurs  the  lat ter   effect   is  increased  since  the  l e ad  

edges  of  the  sheets  approach  closer  to  and  even  pass  under  the  air  kn i fe .  

This  problem  is  more  pronounced  at  slower  sheet  feed  speeds  such  as  t h o s e  

required  for  feeding  documents   at  a  controlled  speed  to  the  platen  f o r  

feeding  in  constant   velocity  mode  across  the  stationary  optics.  Where  

documents   can  be  fed  at  a  higher  speed,  e.g.  when  they  are  copied  a f t e r  

register ing  them  in  the  platen,  the  problem  is  less  probably  due  to  the  h igher  

i n e r t i a .  

In  order  to  overcome  this  problem  a  pair  of  na r row  ramps  52  a r e  

arranged  at  the  front  end  of  the  support  surface.  Each  ramp  52  is  a r r a n g e d  

adjacent   the  pocket  33  and  slopes  upwardly  in  the  direction  of  sheet  f e ed .  

-  As   i l lustrated  schemat ical ly   in  Figure  4,  the  ramps  project  forwards  beyond 

the  normal  lead  edge  stacking  position  of  sheets  in  the  tray.  When  a  s h e e t  

with  downcurl  is  stacked  in  the  tray  it  has  limited  beam  strength  across  t h e  

tray  and  such  sheets  would  normally  tend  to  sag  down  into  the  pocket.   The 

ramps  not  only  raise  the  lead  edges  of  the  sheets  above  the  surface  50  of  t h e  

tray  but  may  improve  the  t ransverse  beam  strength  of  the  sheets  both  of 

which  promote  improved  air  i n j ec t ion .  

In  a  preferred  embodiment   the  ramps  52  are  30  to  34mm  long  and  4 m m  

wide  and  slope  upwardly  at  an  angle  of  approximately  5°  to  a  height  of  3  t o  

4mm  above  the  surface  50;  they  project  about  4  to  5mm  beyond  the  l ead  

edge  51  of  the  support  surface  50  and  are  spaced  230mm  apart  at  the  e d g e s  

of  the  contour  pocket  33. 

In  another  embodiment   i l lustrated  in  Figure  5,  the  pocket  33  has  a 

generally  semi-c i rcu lar   shape  and  the  vacuum  feed  belts  9  are  d i f f e r e n t l y  

pos i t ioned .  

A  third  embodiment   is  i l lustrated  in  Figures  6  to  8  in  which  the  p o c k e t  

33  has  a  somewhat  different  configurat ion  with  the  surface  portions  50  a t  

each  side  of  the  pocket  sloping  downwardly  towards  the  pocket  which 

narrows  rearwardly  from  the  front  end  of  the  tray  and  then  expands  m o r e  

gently,  sloping  wing  portions  33a  being  formed  near  the  front  of  the  p o c k e t  

which  is  deepest  at  the  lead  edge  of  the  tray.   The  vacuum  belt  feeder  5  is 

arranged  as  shown  in  Figure  6  and  the  belts  9  are  seen  in  Figure  8.  The  



ramps  52  are  either  narrow  members   arranged  at  each  side  of  the  pocket  as  

shown  in  Figure  8,  where  the  bot tom  sheet  S1  has  been  pulled  down  aga ins t  

the  belts  9,  or  wide  ramps  extending  across  the  front  edges  of  s u r f a c e  

portions  50  as  shown  in  Figure  6.  In  both  cases  the  ramps  have  t h e  

c ros s - sec t ion   shwon  in  Figure  7  with  a  sharply  sloping  rear  edge  and  a  more  

gently  sloping  top  s u r f a c e .  

Although  a  par t icular   embodiment   has  been  described  it  will  be  

unders tood  that  various  modif icat ions   may  be  made  to  the  specific  de t a i l s  

re fe r red   to  herein  without  depart ing  from  the  scope  of  the  invention  as  

defined  in  the  appendant   claims.  For  example  while  the  vacuum  s e p a r a t o r  

feeder  is  described  in  the  envi ronment   of  a  document  handler  it  may  be  used 

for  feeding  sheets  in  other  e n v i r o n m e n t s .  



1.  A  bottom  sheet  separator  feeder  for  separating  and  forwarding  shee t s  

seriatim  from  the  bottom  of  a  stack  of  sheets  to  be  fed,  comprising  a  s t ack  

tray  (3)  defining  a  surface  (50)  for  supporting  a  stack  of  sheets  to  be  fed ,  

said  tray  (3)  having  a  depressed  central  portion  (33)  in  at  least  the  front  p a r t  

of  said  surface,   vacuum  feed  means  (5)  disposed  in  said  depressed  c e n t r a l  

portion  (33)  adapted  to  pull  the  bottom  sheet  in  the  stack  into  the  depressed  

central  portion  (33)  and  feed  the  sheet  from  beneath  the  stack,  and  a i r  

injection  means  (10)  disposed  adjacent  the  front  of  the  tray  (3)  to  inject  a ir  

between  the  bottom  sheet  in  the  stack  and  said  tray  and  between  the  b o t t o m  

sheet  and  the  remainder  of  sheets  in  the  stack,  character ised  by  means  (52) 

at  the  front  end  of  said  tray  (3)  at  each  side  of  said  depressed  c e n t r a l  

portion  (33)  for  raising  the  lead  edges  of  the  sheets  in  a  said  stack  above 

said  support  surface  (50). 

2.  A  bottom  sheet  separator  feeder  according  to  claim  1,  in  which  said 

raising  means  (52)  projects  forwardly  of  the  normal  lead  edge  position  of 

sheets  stacked  in  the  tray  (3). 

3.  A  bottom  sheet  separator  feeder  according  to  claim  1  or  2,  in  which 

said  raising  means  (52)  comprises  surfaces  which  slope  upwardly  in  the  feed 

d i rec t ion .  

4.  A  bottom  sheet  separator  feeder  according  to  claim  3,  in  which  said 

raising  means  (52)  comprises  narrow  ramps  adjacent  each  side  of  said 

depressed  central  portion  (33). 

5.  A  bottom  sheet  separator  feeder  according  to  claim  3,  in  which  said 

raising  means  (52)  comprises  ramps  which  extend  across  the  front  end  of  t he  

support  surface  at  each  side  of  the  depressed  central  portion  (33). 

6.  A  bottom  sheet  separator  feeder  according  to  claim  3,  in  which  the  

front  end  of  said  support  surface  (50)  at  each  side  of  the  depressed  c e n t r a l  

portion  (33)  is  formed  with  an  upward  slope. 



7.  A  bottom  sheet  separ tor   feeder  according  to  claim  3,  4,  5  or  6,  in 

which  said  surfaces  (52)  slope  upwardly  at  about  5°  to  the  support  su r face  

(50). 

8.  A  bottom  sheet  separa tor   feeder  according  to  any  preceding  claim,  in 

which  said  vacuum  feed  means  (5)  comprises  a  plurality  of  vacuum  feed 

belts  (9)  extending  across  a  vacuum  plenum  chamber  (24)  having  vacuum 

ports  (30)  therein  for  applying  a  negative  pressure  at  the  back  of  the  belts .  

9.  A  bottom  sheet  separa tor   feeder  according  to  claim  8,  in  which  a 

portion  of  the  centre  belt  (9a)  of  said  vacuum  feed  belts  (9)  is  spaced 

slightly  above  the  remaining  belts  (9)  such  that  when  the  bottom  sheet  in  the  

stack  is  pulled  into  contac t   with  the  belts,  a  temporary  corrugation  is 

formed  in  the  sheet,  and  preferably  in  which  the  vacuum  feed  belts  (9)  a re  

supported  on  the  top  surface  of  the  vacuum  plenum  chamber  (29)  and  the  

centre  belt  (9a)  is  raised  by  passing  over  a  raised  portion  (32)  of  the  plenum 

chamber  top  surface  (29a). 

10.  A  bottom  sheet  separa tor   feeder  according  to  any  preceding  claim,  in 

which  the  air  injection  means  (10)  has  a  plurality  of  spaced  discharge 

orifices  (35)  therein  opposite  the  depressed  central   portion  (33)  which 

provide  a  plurality  of  diverging  and  expanding  air  s t r e a m s .  
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